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ELECTRON MICROSCOPY OF A SMALL PIGMENTED CUTANEOUS LESION*
A. S. BREATHNACH, M.Sc., M.D.
The description of the lesion in the title of this
rcport is intentionally non-committal. Diagnosed
clinically as a lentigo, it was removed as such for
examination by electron microscopy. The diag-
nosis and final classification necessary depend on
a description of the structural features. This
deals with the condition of the basal melanoeytes,
and with the ultra-structural characteristics of a
small nest of cells present in the upper dermis.
The findings are of some interest in relation to
previous accounts of the electron microscopy of
the normal basal melanocyte (1, 2), as well as to
recent reports on intradermal nevus cells (3), and
on cells of induced melanotic tumors in the Syrian
hamster (4).
MATERIALS AND METHODS
The entire non-elevated, pigmented lesion of 2
mm diameter was removed from the forearm of a
woman aged 40. Fixation in buffered osmium
tetroxide was followed by embedding in Araldite,
and thin sections stained on the grid either by 1%
phosphotungstic acid or by lead hydroxide, were
examined in a Siemens Elmiskop I electron micro-
scope. Thicker sections (1 ,z) of Araldite embedded
material were also examined by phase contrast
microscopy and by light microscopy following
staining with toluidine blue (0.2% in 5% sodium
carbonate).
RESULTS
Light Microscopy
The epidermis as a whole was heavily pig-
mented, and the basal layer showed no evidence
of the "pegging" characteristic of lentigo. Junc-
tional activity was absent, and though evidently
increased in number, the melanocytes showed no
evidence of incipient separation ("abtropfung")
from the basal layer.
The small nest of cells seen in the dermis under
the electron microscope and described below was
not seen in any of the sections examined by light
microscopy.
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Electron Microscopy
Epidermis. Keratinocytes. These appeared nor-
mal in every respect at all levels. In the basal
layer cells melanin granules were heavily concen-
trated in the supra-nuclear position, and dis-
played the aggregation into clumps which Droch-
mans (2) has described.
Melanocytes. Of the many hundreds examined,
approximately 95% displayed features which
could be described as normal, and which are
sufficiently well known (1, 2) not to require fur-
ther illustration. A number of melanocytes, how-
ever (2—3 %), had features svhich might be con-
sidered abnormal. These consisted of (Fig. 1) a
markedly indented nucleus, and a cytoplasm of
greater electron density than usual, in which
large vesicles were prominent. These vesicles were
totally different in appearance to typical endo-
plasmic reticulum. The cytoplasmic granules
present in the cells were practically all fully
melanized and non-melanizcd melanosomes were
virtually absent. The cell illustrated appears to be
projecting more towards the dermis than is usual
with melanocytes, and on this account might be
interpreted as being in the process of "dropping-
off" (abtropfung). As a rule, however, melano-
cytes of this type did not project appreciably
below the general level of the basal layer.
Dermis. The only noteworthy feature of the
dermis was the presence at a superficial level of
the small nest of cells described below. These
were seen only under the electron microscope, and
extended over a comparatively short span of
ultra-thin sections.
A notable feature of the cells was the presence
of large numbers of heavily melanized granules
in the cytoplasm (Fig. 2). The cells at the periph-
ery were separated from the surrounding collagen
by a basement membrane (Figs. 2 and 4) which
extended inwards in places for some distance
between them. Generally, speaking, however, the
plasma membranes of adjacent cells were in direct
and intimate contact by means of interlocking
processes, giving a pronounced "jig-saw" appear-
ance (Fig. 3). The nuclei of the cells were large
and showed varying degrees of indentation; a
number of. cells were hi-nucleate, and the nuclear-
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FIG. 1. Basal melanocyte (M) stained by PTA. 7,500 X. Note indented nucleus, relatively electron
dense cytoplasm, and presence of large cytoplasmic vesicles (v). K, basal layer Keratinocyte; D, dermis.
Arrows point to the basement membrane.
cytoplasmic ratio was high. Mitochondria were
generally numerous.
The cytoplasmic granules contained in these
cells (Figs. 2 to 6) could be grouped as follows:
Type 1, Regular spherical granules with distinct
outer limiting membranes and ranging in diame-
ter between 60 mi—250 mi, with an average of
160 m. These granules show progressive degrees
of melanization from discrete droplets of varying
number up to almost complete uniform electron
opacity. Within the range quoted, there seemed
to be no correlation between size of granule and
degree of melanization. A very occasional mini-
mally melanized granule (Fig. 5) exhibited inter-
nal striation of a type and periodicity character-
istic of the melanosome of the normal basal
melanocyte, but the great majority had a finely
granular internal structure. The granules of this
group are similar in many respects to those found
by Mishima (3) in large epitheloid intradermal
nevus cells, and by Rappaport et al (4) in neo-
plastic melanocytes of an induced tumor in the
white Syiian hamster. Similar granules may also
occur in human malignant melanocytes (5).
Type . Somewhat irregular heavily melanized
granules (Figs. 2 and 3), the majority of which
vary in size between 380 m and 950 m, but
which may be considerably larger. For example
the granule shown in inset in Fig. 2 has a diame-
ter of approximately 3000 m. Very few are com-
pletely surrounded by a limiting membrane,
though traces of this are evident at places around
the periphery of many. The melanin deposit in
these granules is in the form of coarse droplets or
globules and their general appearance suggests
that they may represent granules of the previous
type which have grown larger and burst through
the limiting membrane.
Type 3. Elongated rod-shaped granules, 360
m to 750 m in length with a transverse diame-
ter of 60 mi to 120 mgi, but showing no evidence
of melanization (Fig. 6). These granules resemble
closely in appearance a granule described by
Rappaport et al (4) in cells of induced melanotic
tumours in the hamster, and they exhibit a simi-
lar internal longitudinal striation. Granules of
this type were encountered in only a few of the
more deeply situated cells.
The cell nest described above was entirely
separate from the epidermis, and the basement
membrane associated with the peripheral cells
was not continuous with that of the epidermis.
p
FIG. 2. Portion of dermal cell-nest to show general features of cells and granules of various types. Lead
hydroxide stain. 8,000 X. C, surrounding collagen; m, mitochondria; n, nucleus. Arrows point to base-
ment membrane associated with cell at periphery. The area indicated by brackets is shown at higher
magnification in Fig. 3. Inset: Portion of another cell at the same magnification to show outside granule
of Type 2.
FIG. 3. Enlargement of area indicated in Fig. 2. 16,000 X. Note interlocking processes of cells, and
granules (Types 1 and 2) of varying size and electron density.
.
FIG. 4. Segment of peripheral cell to show basement membrane (arrowed). Lead hydroxide stain.
32,000 X. C, collagen. Minimally melanized granules of Type 1 are present in the cytoplasm.
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FIG. 5. Type 1 granules showing varying degrees of melanization. Lead hydroxide stain. 60,000 X.
Inset: Type 1 granule showing 90 A striation. 160,000 X.
DISCUSSION
Classification of the lesion described here
hinges upon the nature of the cells found in the
superficial dermis. Since these were not seen with
the light microscope, electron microscopy must
provide the sole criterion of identification. In
respect of such general features as size, nuclear-
cytoplasmic ratio etc., and of the morphology of
their contained granules, they resemble both
human intradermal nevus cells and malignant
melanocytes as well as the cells of induced
melanotie tumors of hamsters. One may agree
with previous authors that the granules men-
tioned are all either abnormal forms or variants
of melanosomes and melanin granules, and con-
clude that no single one is absolutely character-
istic of a particular type of abnormal melanoeyte.
This makes it very difficult to pronounce upon
the exact nature of the cells under discussion.
One hesitates to classify them as malignant mela-
nocytes in the absence of any collateral evidence
FIG. 6. Rod shaped granules (Type 3) present that the lesion was a malignant melanoma. Con-in a few of the more deeply situated cells. Lead . . . . . .
hydroxide am. 44,000 x. slderlng the conditlon of the epldermls, ft almost
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certainly was not. The most reasonable conclu-
sion would appear to be that it was a small intra-
dermal nevus, and that the cells are in fact,
nevus cells. Such differences as exist between
them and nevus cells described by Mishima (3),
i.e., the heavier degree of melanization of the
granules, and the presence of the larger irregular
granules (Type 2) may be due to the fact that
they were probably located at a higher dermal
level. Mishima mentions that in his material the
more superficially located cells contained more
heavily melanized granules. He made no men-
tion, however, of the presence of a basement
membrane such as was associated with the
peripheral cells of the group described here.
The great majority of the basal epidermal
mclanocytcs were of normal appearance, but
whether or not the occasional cell with more
highly electron dense cytoplasm should be con-
sidered abnormal is debatable. Wellings and
Siegel (5) have described the occurrence of "pale"
and "dark" melanocytes in human malignant mela-
nomas, but a similar variation in cytoplasmic den-
sity has recently been observed among melanocytcs
of normal epidermis (unpublished observation).
This feature in itself therefore may have no ab-
normal significance, but the occurrence of large
vesicles in the darker mclanocytcs of the present
material is suggestive of some abnormality, which
may or may not be coincidental.
SUMMARY
Ultra-structural features of a nest of cells in
the superficial dermis arc described, and it is
concluded that they are nevus cells. The difficulty
in distinguishing between nevus cells and malig-
nant mclanocytes on purely electron microscopic
evidence is pointed out.
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